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The present invention relates to an apparatus and method for
driving a PDP (plasma display panel). An image signal
processor of the apparatus performs gamma correction and
error diffusion processes of input image signals. A quanti-
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) T image data output from the image signal processor. An error
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zation error compensator as display errors and diffuses the
(63) Continuation of application No. 10/612,344, filed on display errors to peripheral pixels. A memory control and
Jul. 3, 2003. address driver generates sub-field and address data corre-
sponding to image data that have undergone error diffusion
by the error diffuser, and applies the data to the PDP. An
(30) Foreign Application Priority Data APC and sustain/scan pulse generator generates a sub-field
arrangement structure according to the APC level, generates
control signals based on the generated sub-field arrange-
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FIG.2A
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FIG.2B
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<After quantization>
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APPARATUS AND METHOD FOR DRIVING
PLASMA DISPLAY PANEL TO ENHANCE
DISPLAY OF GRAY SCALE AND COLOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of Applicant’s
Ser. No. 10/612,344 filed in the U.S. Patent & Trademark
Office on 3 Jul. 2003, and assigned to the assignee of the
present invention.

CLAIM OF PRIORITY

[0002] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application for APPARATUS AND
METHOD FOR DRIVING PLASMA DISPLAY PANEL
TO ENHANCE DISPLAY OF GRAY SCALE AND
COLOR earlier filed in the Korean Intellectual Property
Office on 8 Jul. 2002 and there duly assigned Serial No.
2002-39319, and under 35 U.S.C. §120 from an application
for APPARATUS AND METHOD FOR DRIVING
PLASMA DISPLAY PANEL TO ENHANCE DISPLAY OF
GRAY SCALE AND COLOR earlier filed in the United
States Patent & Trademark Office on 3 Jul. 2003 and there
duly assigned Ser. No. 10/612,344.

BACKGROUND OF THE INVENTION
[0003]

[0004] The present invention relates to a plasma display
panel. More particularly, the present invention relates to an
apparatus and method for driving a plasma display panel to
enhance the display of gray scale and color.

[0005] 2. Description of the Related Art

1. Field of the Invention

[0006] A plasma display panel (PDP) is a display device in
which a plurality of discharge cells are arranged in a matrix,
and the discharge cells are selectively illuminated to restore
image data, which are input as electrical signals.

[0007] In such a PDP, a plurality of scan electrodes and
sustain electrodes are formed with at least one pair opposing
one another in parallel, and at least one address electrode is
formed at a predetermined distance from these electrodes
and orthogonal to the same. A pulse voltage is applied to at
least one of the scan electrodes and the sustain electrodes,
and an address voltage is applied to the address electrode. As
a result, discharge occurs between the address electrodes and
the scan electrodes and/or the sustain electrodes to thereby
realize an address operation that provides variations in
electrical properties where these electrodes intersect. Also, a
sustain operation is performed in which a sustain voltage is
applied between the scan electrodes and the sustain elec-
trodes following discharge such that discharge occurs only
at locations where variations in electrical properties arise
between the scan electrodes and the sustain electrodes.

[0008] In such a PDP, the display of gray scale must be
possible in order to exhibit the capabilities of a color display
device. A method is used to achieve this, in which a single
field is divided into a plurality of sub-fields and the sub-
fields are controlled by a process of time sharing.

[0009] The drive characteristics of PDPs are such that a
high amount of power is consumed during operation. There-
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fore, an automatic power control (APC) technique is used in
which the amount of power consumed is controlled accord-
ing to a load ratio (or an ASL(average signal level)) of a
displayed frame. That is, in the APC technique, the power
consumed is limited to below a predetermined level while
the number of sustain pulses is varied according to the load
ratio of input image data.

[0010] With the use of the APC technique, the number of
sustain pulses operating on each sub-field is varied accord-
ing to the load ratio. In particular, depending on the load
ratio, the number of total sustain pulses applied in 1TV
frame is varied such that each sub-field has a number of
sustain pulses corresponding to a gray scale display weight
that the sub-field has. Therefore, the number of sustain
pulses operating on each sub-field also varies.

[0011] Inthe ideal case, in order to realize a linear relation
between gray scale and the number of sustain pulses, the
number of sustain pulses must be a real number. However,
in practice, the number of sustain pulses must be an integer
to realize such an outcome, in which case a quantization
error results during generation of the number of sustain
pulses.

[0012] For example, a number n; of sustain pulses of a jth
APC level of an actual ith sub-field is obtained as shown in
Equation 1 below.

Wi Nrory [Equation 1]

[0013] where W, is a gray scale display weight of an ith
sub-field, N; is a number of sub-fields, and N1, is a
total number of sustain pulses of a jth APC level.

[0014] The number n; of sustain pulses calculated using
Equation 1 above is either an integer or a real number,
whereas the number of sustain pulses used in practice is an
integer. Therefore, during actual PDP driving, the number n;;
is rounded to the nearest whole number to obtain the number
N;;- The quantization error resulting from such rounding is
expressed as ON;;. The corresponding relation is shown in
Equation 2 below.

[Equation 2]

Ny=Round (r;;)

[0015] Accordingly, with respect to the jth APC level, a
designated total number of sustain pulses and a total number
of sustain pulses actually obtained are not the same, and a
difference between these amounts may be expressed as a
sum of the quantization errors as shown in Equation 3 as
follows.

Ngf Ngs [Equation 3]
Nroy = » Ny = ) 0Ny #0
i=1 i=1

[0016] Quantization error rates with respect to each APC
level are shown in FIG. 1. It is clear from the drawing that
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the larger the load ratio of the screen, the greater the spread
in the quantization error rate during load ratio variations.

[0017] The gray scale display weights of the sub-fields for
the different load rates become slightly distorted by the
quantization errors. This causes a reduction in the ability to
display gray scale such that gray scale colors are distorted
according to load ratio variations. As shown in FIGS. 2A
and 2B, compared to before quantization, colors are dis-
torted following quantization when the APC levels are
converted at the same gray levels when displaying low gray
levels.

[0018] While driving the PDP, if gamma correction is
performed, which is reverse correction of gray scale correc-
tion with respect to digital image data, gray scale in the
displayed image that is low in brightness is significantly
lowered to thereby deteriorate picture quality. To remedy
this problem, Korean Laid-Open Patent No. 2002-14766
discloses a technique in which error components of gray
scale displayed following an increase in gray scale during
gamma correction are diffused to adjacent pixels. As an
example, in the case where image data input for gamma
correction are 8 bits, data output through gamma correction
are converted to data of 12 bits. Subsequently, the lower 4
bits of the 12 bits are separated by error diffusion and
diffused to an adjacent pixel such that ultimately 8-bit data
able to display low gray scale are input to the PDP.

[0019] However, in such a conventional method, compen-
sation with respect to quantization errors occurring when the
APC technique is applied as described above is not per-
formed, and the errors caused by the inaccuracy in the
number of sustain pulses are diffused to an adjacent pixel. As
a result, a rate at which the consumed power varies accord-
ing to the load ratio lacks uniformity.

SUMMARY OF THE INVENTION

[0020] Tt is therefore, an object to provide an apparatus
and method for driving a plasma display panel in which
quantization errors generated when an APC technique is
applied are compensated, and the obtained errors are dif-
fused to adjacent pixels to thereby improve the display of
gray scale and color.

[0021] Tt is another object to provide a display device
where the distortion of sub-field weights according to load
ratio occurring as a result of quantization errors when an
APC technique is applied is reduced such that gray scale
display becomes more natural.

[0022] Tt is yet another object to provide a display device
where by diffusing to adjacent pixels errors obtained through
quantization error compensation, an improvement in the
display of gray scale and colors is realized.

[0023] In one embodiment, the present invention is an
apparatus and method for driving a plasma display panel in
which quantization errors generated when an APC technique
is applied are compensated, and the obtained errors are
diffused to adjacent pixels to thereby improve the display of
gray scale and color.

[0024] Inthe apparatus for driving a plasma display panel,
images of each field displayed on the plasma display panel
corresponding to input image signals are divided into a
plurality of sub-fields of differing weights, and weight
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values of these sub-fields are combined to display gray scale.
The apparatus includes an image signal processor perform-
ing gamma correction and error diffusion processes of the
input image signals; a quantization error compensator com-
pensating quantization errors with respect to an automatic
power control (APC) level of image data output from the
image signal processor, and outputting resulting image data;
an error diffuser setting part of the image data output from
the quantization error compensator as display errors and
diffusing the display errors to peripheral pixels; a memory
control and address driver generating sub-field data and
address data corresponding to image data that have under-
gone error diffusion by the error diffuser, and applying the
sub-field data and the address data to the plasma display
panel; and an APC and sustain/scan pulse generator that
generates a sub-field arrangement structure according to the
APC level of image data output from the image signal
processor, generates control signals based on the generated
sub-field arrangement, and applies the control signals to the
plasma display panel.

[0025] The quantization error compensator includes a
frame buffer delaying then outputting the image data output
from the image signal processor; an APC level detector
detecting a load ratio of the image data output from the
image signal processor, and calculating the APC level; a
quantization error lookup table outputting a quantization
error compensation amount with respect to a number of
sustain pulses for each gray scale by using the APC level
calculated in the APC level detector; and an error compen-
sator compensating the image data output from the frame
buffer by a quantization error compensation amount output
from the quantization error lookup table.

[0026] Further, the error compensator includes an
expander expanding a width of the image data output from
the frame buffer, and outputting resulting image data; and a
compensator compensating the image data expanded by the
expander by a quantization error compensation amount.

[0027] In the method for driving a plasma display panel,
images of each field displayed on the plasma display panel
corresponding to input image signals are divided into a
plurality of sub-fields of differing weights, and weight
values of these sub-fields are combined to display gray scale.
The method includes performing gamma correction and
error diffusion processes of the input image signals, and
generating corresponding image data; compensating quan-
tization errors according to an automatic power control
(APC) level of the generated image data; performing an
error diffusion process with respect to the image data having
undergone quantization error compensation; and performing
an addressing operation of the plasma display panel accord-
ing to the image data having undergone the error diffusion
process.

[0028] Compensating quantization errors includes detect-
ing a load ratio of the generated image data and calculating
an APC level; obtaining a quantization error compensation
amount with respect to a number of sustain pulses for each
gray scale, the quantization error compensation amount
being obtained based on the calculated APC level; and
compensating the generated image data by the quantization
error compensation amount.

[0029] Further, compensating the generated image data by
the quantization error compensation amount includes
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enlarging a width of the generated image data; and com-
pensating the enlarged image data by the quantization error
compensation amount.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by refer-
ence to the following detailed description when considered
in conjunction with the accompanying drawings in which
like reference symbols indicate the same or similar compo-
nents, wherein:

[0031] FIG. 1 is a graph showing a quantization error rate
according to APC level;

[0032] FIGS. 2A and 2B are graphs showing a total
number of sustain pulses according to APC level respec-
tively before and after quantization;

[0033] FIG. 3 is a block diagram of an apparatus for
driving a plasma display panel according to an embodiment
of the present invention;

[0034] FIG. 4 is a detailed block diagram of a quantization
error compensator of FIG. 3;

[0035] FIG. 5A is a graph showing an expansion relation
of data input from an expander of FIG. 4;

[0036] FIG. 5B is a graph showing a compensation rela-
tion of data input from a compensator of FIG. 4; and

[0037] FIG. 6 shows an example of a computer including
a computer-readable medium having computer-executable
instructions for performing a method of the present inven-
tion.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0038] Embodiments of the present invention will now be
described in detail with reference to the accompanying
drawings. It is to be understood that the structure of the
present invention is useful not only for field emission
displays, but also for similar flat panel displays.

[0039] FIG. 3 is a block diagram of an apparatus for
driving a plasma display panel according to an embodiment
of the present invention.

[0040] As shown in the drawing, an apparatus for driving
a plasma display panel (PDP) includes an image signal
processor 100, a gamma corrector 200, a normal scale error
diffuser 300, a quantization error compensator 400, a fine
scale error diffuser 500, a memory controller 600, an address
driver 700, an APC controller 800, and a sustain/scan pulse
generator 900.

[0041] The image signal processor 100 generates and
outputs digital image data corresponding to externally
received image signals. The digital image data that are
output are 8-bit data.

[0042] The gamma corrector 200 performs gamma cor-
rection (actually gamma reverse correction) corresponding
to reverse correction of gamma correction to maintain
compatibility with the illumination characteristics of a cath-
ode ray tube. The gamma corrector 200 performs gamma
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correction with respect to 8-bit image data output from the
image signal processor 100, and outputs 12-bit data.

[0043] The normal scale error diffuser 300 applies display
errors, which are diffused from peripheral pixels, with
respect to the 12-bit data output from the gamma corrector
to thereby generate 8-bit image data. Since the normal scale
error diffuser 300 performs conventional error diffusion
processes, a detailed description thereof will not be pro-
vided.

[0044] A quantization error compensator 400 receives the
8-bit image data output from the normal scale error diffuser
300 and expands the data to 12-bit data. The quantization
error compensator 400 also performs quantization error
compensation processes according to APC level with respect
to the expanded 12-bit data.

[0045] A fine scale error diffuser 500 applies display
errors, which are diffused from peripheral pixels, with
respect to the 12-bit data output from the quantization error
compensator 400 to thereby generate 8-bit image data.
Although the fine scale error diffuser 500 performs the same
error diffusion process as the normal scale error diffuser 300,
that is, the conventional error diffusion process, since the
fine scale error diffuser 500 performs an error diffusion
process with respect to data that has undergone quantization
error compensation in the error compensator 400, a more
minute error diffusion process is performed when compared
to the conventional process.

[0046] The memory controller 600 generates sub-field
data corresponding to the 8-bit image data output from the
fine scale error diffuser 500 according to a control signal
output by the sustain/scan pulse generator 900.

[0047] The address driver 700 generates address data
corresponding to the sub-field data output from the memory
controller 600, and applies the address data to address
electrodes (A1, A2, ... Am) of a plasma display panel (PDP)
1000.

[0048] The APC controller 800 detects a load ratio using
the 8-bit image data output from the normal scale error
diffuser 300, and calculates an APC level according to the
detected load ratio. The APC controller 800 also calculates
a number of sustain pulses corresponding to the calculated
APC level and an address pulse width of each sub-field.

[0049] The sustain/scan pulse generator 900 receives the
number of sustain pulses and address pulse width of each
sub-field from the APC controller 800, and generates a
corresponding sub-field arrangement structure, and a control
signal for the operation of the memory controller 600. The
sustain/scan pulse generator 900 also generates sustain
pulses and scan pulses based on the generated sub-field
arrangement structure, and applies these pulses respectively
to sustain electrodes (X1, X2, . . . Xn) and scan electrodes
(Y1, Y2, ... Yn) of the PDP 1000.

[0050] FIG. 4 is a detailed block diagram of the quanti-
zation error compensator 400 of FIG. 3.

[0051] With reference to the drawing, the quantization
error compensator 400 includes a frame buffer 410, an error
compensator 420, an APC level detector 430, and a quan-
tization error lookup table 440.

[0052] The frame buffer 410 delays the 8-bit image data
output from the normal scale error diffuser 300 by one frame
before outputting the data.
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[0053] The APC level detector 430 detects the load ratio
using the 8-bit image data output from the normal scale error
diffuser 300, and calculates the APC level according to the
load ratio. The APC controller 800 may also be used for
these operations since they are performed by the APC
controller 800.

[0054] The quantization error lookup table 440 stores
quantization error compensation amounts according to the
number of sustain pulses depending on gray scale based on
APC level. The quantization error lookup table 440 receives
the APC level calculated in the APC level detector 430 and
outputs a quantization error compensation amount with
respect to the number of sustain pulses of the corresponding
gray scale. The quantization error compensation amount
with respect to the number of sustain pulses depending on
gray scale is determined from Equation 4 below.

[Equation 4]

Nos
ZéNij Ny
)

. § w;
Nror;

i=1

[0055] Referring to FIGS. 4 and 5A, the error compen-
sator 420 includes an expander 421 that expands the 8-bit
image data Di output from the frame buffer 410 to 12-bit
image data Dm. Referring to FIGS. 4 and 5B, the error
compensator 420 includes a compensator 422 that performs
compensation of a quantization error amount output from
the quantization error lookup table 440 with respect to 12-bit
image data Dm output from the expander 421, and outputs
12-bit compensated image data Do to the fine scale error
diffuser 500.

[0056] A method for driving a PDP that improves the
display of gray scale and color according to an embodiment
of the present invention will now be described.

[0057] Image signals to be displayed on a screen by the
PDP 1000 are converted into 8-bit digital image data by the
image signal processor 100. Next, gamma correction corre-
sponding to reverse correction of gamma correction to
maintain compatibility with CRT (cathode-ray tube) illumi-
nation characteristics is performed by the gamma corrector
200 such that the 8-bit digital image data are output to the
normal scale error diffuser 300 as 12-bit image data.

[0058] At the same time data of the lower 4 bits of the
12-bit image data input to the normal scale error diffuser 300
are diffused to peripheral pixels as display errors, the 12-bit
image data are output as 8-bit image data following the
application of display errors diffused and received from
peripheral pixels to corresponding image data to perform
normal scale error diffusion, and the 12-bit image data are
output as 8-bit image data.

[0059] Next, the 8-bit image data output from the normal
scale error diffuser 300 is delayed by one frame in the frame
buffer 410 of the quantization error compensator 400, input
to the expander 421 of the error compensator 420, then
enlarged as 12-bit image data as shown in FIG. 5A and
output.

[0060] The 8-bit image data output from the normal scale
error diffuser 300 is input also to the APC level detector 430
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of the quantization error compensator 400 where the data is
used to determine the APC level. The APC level determined
in this manner is input to the quantization error lookup table
440 to form the basis for determining the sustain pulse
quantization error compensation amount according to gray
scale.

[0061] The quantization error compensation amount deter-
mined in the quantization error lookup table 440 is input to
the compensator 422 of the error compensator 420. The
12-bit image data enlarged by the expander 421 are also
input to the compensator 422.

[0062] The compensator 422 receives a quantization error
compensation amount from the quantization error lookup
table 440, and compensates and outputs 12-bit image data
expanded in and output from the expander 421.

[0063] Quantization errors are compensated by the error
compensator 420 in this manner. Also, at the same time data
of the lower 4 bits of the 12-bit image data input to the fine
scale error diffuser 500 are diffused to peripheral pixels as
display errors, the 12-bit image data are output as 8-bit
image data (following the application of display errors
diffused and received from peripheral pixels) to correspond-
ing image data to perform normal scale error diffusion, and
the 12-bit image data are output as 8-bit image data to the
memory controller 600.

[0064] Accordingly, image data that have undergone
quantization error compensation by the quantization error
compensator 400 are error diffused by the fine scale error
diffuser 500 to thereby realize error diffusion compensation
with respect to quantization errors.

[0065] Subsequently, sub-field data are generated in the
memory controller 600 with respect to 8-bit image data
output from the fine scale error diffuser 500. Also, the
address driver 700 generates address data corresponding to
sub-field data output from the memory controller 600 and
applies the data to the address electrodes (A1, A2, ... Am)
of the PDP 1000.

[0066] Using the 8-bit image data output from the normal
scale error diffuser 300, the APC controller 800 calculates
the APC level, and determines and outputs the number of
sustain pulses corresponding to the calculated APC level.
The sustain/scan pulse generator 900 receives the number of
sustain pulses output from the APC controller 800 and
generates a corresponding sub-field arrangement structure.
The sustain/scan pulse generator 900 also generates sustain
pulses and scan pulses based on the produced sub-field
arrangement, then applies the same respectively to the
sustain electrodes (X1, X2, . . . Xn) and the scan electrodes
(Y1, Y2, ... Yn) of the PDP 1000.

[0067] Address data are applied to the PDP 1000 from the
address driver 700, and sustain pulses and scan pulses are
applied to the PDP 1000 from the sustain/scan pulse gen-
erator 900 as described above. As a result, an image corre-
sponding to the input image signals may be displayed on the
PDP 1000.

[0068] The present invention can be also realized as
computer-executable instructions in computer-readable
media. The computer-readable media includes all possible
kinds of media in which computer-readable data is stored or
included or can include any type of data that can be read by
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a computer or a processing unit. The computer-readable
media include for example and not limited to storing media,
such as magnetic storing media (e.g., ROMs, floppy disks,
hard disk, and the like), optical reading media (e.g., CD-
ROMs (compact disc-read-only memory), DVDs (digital
versatile discs), re-writable versions of the optical discs, and
the like), hybrid magnetic optical disks, organic disks,
system memory (read-only memory, random access
memory), non-volatile memory such as flash memory or any
other volatile or non-volatile memory, other semiconductor
media, electronic media, electromagnetic media, infrared,
and other communication media such as carrier waves (e.g.,
transmission via the Internet or another computer). Com-
munication media generally embodies computer-readable
instructions, data structures, program modules or other data
in a modulated signal such as the carrier waves or other
transportable mechanism including any information delivery
media. Computer-readable media such as communication
media may include wireless media such as radio frequency,
infrared microwaves, and wired media such as a wired
network. Also, the computer-readable media can store and
execute computer-readable codes that are distributed in
computers connected via a network. The computer readable
medium also includes cooperating or interconnected com-
puter readable media that are in the processing system or are
distributed among multiple processing systems that may be
local or remote to the processing system. The present
invention can include the computer-readable medium having
stored thereon a data structure including a plurality of fields
containing data representing the techniques of the present
invention.

[0069] An example of a computer, but not limited to this
example of the computer, that can read computer readable
media that includes computer-executable instructions of the
present invention is shown in FIG. 6. The computer 1100
includes a processor 1102 that controls the computer 1100.
The processor 1102 uses the system memory 1104 and a
computer readable memory device 1106 that includes certain
computer readable recording media. A system bus connects
the processor 1102 to a network interface 1108, modem 1112
or other interface that accommodates a connection to
another computer or network such as the Internet. The
system bus may also include an input and output interface
1110 that accommodates connection to a variety of other
devices.

[0070] In the apparatus and method for driving a plasma
display panel of the present invention described above, the
distortion of sub-field weights according to load ratio occur-
ring as a result of quantization errors when an APC tech-
nique is applied is reduced such that gray scale display
becomes more natural. Further, by diffusing to adjacent
pixels errors obtained through quantization error compen-
sation, an improvement in the display of gray scale and
colors is realized.

[0071] Although embodiments of the present invention
have been described in detail hereinabove, it should be
clearly understood that many variations and/or modifica-
tions of the basic inventive concepts herein taught which
may appear to those skilled in the present art will still fall
within the spirit and scope of the present invention, as
defined in the appended claims.
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What is claimed is:
1. An apparatus for driving a plasma display panel,
comprising:

a quantization error compensator compensating quantiza-
tion errors with respect to an automatic power control
level of image data output, and outputting resulting
image data; and

an error diffuser setting part of the image data output from
the quantization error compensator as display errors
and diffusing the display errors to peripheral pixels.
2. The apparatus of claim 1, wherein the quantization
error compensator comprises:

a frame buffer delaying the image data output by a frame
and outputting the same;

an automatic power control level detector detecting a load
ratio of the image data output, and calculating the
automatic power control level;

a quantization error lookup table outputting a quantization
error compensation amount with respect to a number of
sustain pulses for each gray scale by using the auto-
matic power control level calculated in the automatic
power control level detector; and

an error compensator compensating the image data output
from the frame buffer by a quantization error compen-
sation amount output from the quantization error
lookup table.
3. The apparatus of claim 2, wherein the error compen-
sator comprises:

an expander expanding a width of the image data output
from the frame buffer, and outputting resulting image
data; and

a compensator compensating the image data expanded by
the expander by a quantization error compensation
amount.

4. The apparatus of claim 2, wherein the quantization

error compensation amount is calculated by the following
expression:
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where j is the automatic power control level of image
data, W, is a weight of an ith sub-field, N, is a number
of sub-fields, Ny, ; is a total number of sustain pulses
of a jth automatic power control level, and 8Nj; is a
quantization error of an ith sub-field in a jth automatic
power control level.

5. The apparatus of claim 3, wherein 8-bit image data are
expanded into 12-bit image data by the expander.

6. The apparatus of claim 5, wherein the error expander
performs diffusion of lower 4 bits of the 12-bit image data
output from the expander as display errors.

7. The apparatus of claim 3, with the compensator per-
forming compensation of a quantization error amount output
from the quantization error lookup table with respect to
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image data output from the expander, and outputting com-
pensated image data to the error diffuser.

8. The apparatus of claim 1, further comprising a memory
controller generating sub-field data corresponding to the
image data output from said error diffuser according to a
control signal output by a sustain and scan pulse generator.

9. The apparatus of claim 1, wherein said quantization
error compensator comprises an error compensator compen-
sating the image data output from a delayed image from the
image signal processor by a quantization error compensation
amount output from a quantization error lookup table.

10. The apparatus of claim 9, wherein the quantization
error compensation amount is calculated by the following
expression:
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where j is the automatic power control level of image
data, W, is a weight of an ith sub-field, N is a number
of sub-fields, Npq; is a total number of sustain pulses
of a jth automatic power control level, and 8N;; is a
quantization error of an ith sub-field in a jth automatic
power control level.

11. The apparatus of claim 10, wherein the error com-

pensator comprises:

an expander expanding a width of the image data output
from the frame buffer, and outputting resulting image
data; and

a compensator compensating the image data expanded by
the expander by a quantization error compensation
amount.

12. A method for driving a plasma display panel in which
images of each field displayed on the plasma display panel
corresponding to input image signals are divided into a
plurality of sub-fields of differing weights, and weight
values of these sub-fields are combined to display gray scale,
the method comprising:

compensating quantization errors according to an auto-
matic power control level of a generated image data;
and

performing an error diffusion process with respect to the
image data having undergone quantization error com-
pensation.
13. The method of claim 12, wherein compensating
quantization errors comprises:

detecting a load ratio of the generated image data and
calculating an automatic power control level;

obtaining a quantization error compensation amount with
respect to a number of sustain pulses for each gray
scale, the quantization error compensation amount
being obtained based on the calculated automatic
power control level; and

compensating the generated image data by the quantiza-
tion error compensation amount.
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14. The method of claim 13, wherein compensating the
generated image data by the quantization error compensa-
tion amount comprises:

expanding a width of the generated image data; and

compensating the enlarged image data by the quantization
error compensation amount.
15. A computer-readable medium having computer-ex-
ecutable instructions for performing a method for driving a
plasma display panel, comprising:

compensating quantization errors according to an auto-
matic power control level of a generated image data;

performing an error diffusion process with respect to the
image data having undergone quantization error com-
pensation; and

performing an addressing operation of the plasma display
panel according to the image data having undergone the
error diffusion process.
16. The computer-readable medium of claim 15, wherein
compensating quantization errors comprises:

detecting a load ratio of the generated image data and
calculating an automatic power control level;

obtaining a quantization error compensation amount with
respect to a number of sustain pulses for each gray
scale, the quantization error compensation amount
being obtained based on the calculated automatic
power control level; and

compensating the generated image data by the quantiza-
tion error compensation amount.
17. The computer-readable medium of claim 16, wherein
compensating the generated image data by the quantization
error compensation amount comprises:

expanding a width of the generated image data; and

compensating the enlarged image data by the quantization
error compensation amount.
18. A computer-readable medium having stored thereon a
data structure comprising:

a first field containing data representing compensating
quantization errors according to an automatic power
control level of the generated image data;

a second field containing data representing performing an
error diffusion process with respect to the image data
having undergone quantization error compensation.

19. An apparatus for driving a display panel, comprising:

a first unit compensating quantization errors with respect
to an automatic power control level of image data
output, and outputting resulting image data; and

a second unit setting part of the image data output from
said first unit as display errors and diffusing the display
errors to peripheral pixels.

20. The apparatus of claim 19, wherein said first unit

comprises:

a first sub-unit delaying the image data output by a frame
and outputting the same; and

a second sub-unit detecting a load ratio of the image data
output, and calculating the automatic power control
level.
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21. The apparatus of claim 20, wherein said first unit
further comprises a third sub-unit outputting a quantization
error compensation amount with respect to a number of
sustain pulses for each gray scale by using the automatic
power control level calculated in said second sub-unit.
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22. The apparatus of claim 21, wherein said first unit
further comprises a fourth sub-unit compensating the image
data output from said first sub-unit by a quantization error
compensation amount output from said third sub-unit.
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